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STUDY ON CARBIDES IN PRACTICAL SPECICAL STEELS
BY ELECTROLYTIC ISOLATION (III)

(On Carbides in Several Construction Steels)
Tomo-o Sato, Dr. Eng. Taiji Nishizawa and Masaaki Ohashi .

Synopsis:

- Electrolytic isolation studies were carried out on carbides m Ni-Cr, Cr Mo and Si- Mn
constructional steels, and the following results were obtained,
(1) In as annealed condition, the Cr, Mn and Mo concentrate in"'the carbides, whlle the

most portions of the Siand Ni dissolve in the ferrite.

show irregular plate-like or dendritic shapes.

The carbides m these annealed steels

(2) The carbides in tempered structure of these steels have strmgy or globular shapes.
The mean ferrite path from a carbide to the closest carbide particle is estimated as about

1*5 times of the mean carbide diameter.

(3) Concentrations of special elements in carbides in these steels, tempered at about 400°C,

are similar to the contents of each element in the steels.
enriched in Cr, Mn and Mo, while impoverished in Si-and Ni.
" of Mo in carbides are exceedingly slow, as compared with those of Cr and Mn.

At ‘above 500°C, the carbides are
The rate of enrichment

The

rate of enrichment of Cr and Mn in carbides are réta‘rd_ed‘ by the co-existence of Mo

in the steel.
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Table 1. Chemical composition of specimens.

c | si | Ma " P | S | N | or Cu | Mo
SNC1 *35 E *29 l 45 *018 1 ‘019 1*51 *72 *23 —
SNC 2 28 . 21 ¢ *50 i 012 . *0IO 273 *78 *15 —
SNC 3 39, 25, 20, 021§ (020 349 -80 *22 —
SCM4 *40 -28 76 *Oll -009 12 1°03 *20 *20
S CM22 -20 *27 *70 *016 “012 18 1°07 *25 *20
SUPS5 s 1025 | ce7  t02 ‘016 “12 i ‘10 1 23 —
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Table 2. Metallographic analysis of carbide and ferrite in the annealed steels.

i

T : — — — —

. Amount of f Cﬂompos1tlonmoi carbide (/?) Coni{)gsxtxon of errrxte (%) o

carbide(wt%) ¢ si Ma . Ni Cr Mo | S Ma N Cr Mo
SNC1 | 50 | 673 . 2°59 1076 | 871 — | 034 | 156 | 0°30 | —
SNC2 | a1 | 6wl 13°1311°40 11700 — ' 040 | 286 | 0736 | —
SNC3 | 53 | 7702 1°23 1071 862 — - 015 | 358 | 037 | —
SCM 4 58 | 681 3+83 1157 | 1°24 056 | . 039 014
SCM22 27 |7 a'86 15766' 1+38 | 087 i . 062 15
SUP5 81 lew97 006 558 0°84 —  1°33  0-48 004  —

7. :
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SO NI ZRIEHL b s MK B LTS INTE Y, R
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Photo. 1 @ (a)~(d) 1k, SNCi, SNC2, SNC3 7t
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SNC3 O & < BBETLEAH LB T HMOE/LEE Photo. | (c) Carbides isolated from annealed
,,,,,,,,,,,,,,,, . o . eel.

5

SNC3 st

Photo 1 (a) Carbides isolated from annealed Photo. 1 (d) Carbides isolated from annealed
' SNC1 steel. ’ SCM22 steel.
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Fi. 1. Ni and Cr concentrations in carbide,\
isolated from SNC3 steel tempered at va-
rious temperatures for 1h.
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Fig. 2. Cr, Mn and Mo concentrations in

carbide, isolated from SCM4 steel tem-
pered at various temperatures for 1h.
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Fiz. 3. Si and Mn concentrations in carbide,
isolated from SUPS5 steel tempered at vari-
ous temperatures for 1h.
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Fig. 4. Ni and Cr concentrations in carbide,
_isolated from SNC3 steel tempered at 600°€C
for 2mn.~100h.
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'Fig. 6. Si and Mn concentrations {in car-
bide, isolated from SUPS5 steel tempered '
at 600°C for Zmn.~100h.
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Photo 2 (a) Prec1p1tated carbides in SNC3
steel tempered at 500°C for ih.
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Photo 2 (b) Prec1p1tated carbides 1n SNC3
steel tempered at 600°C for Ih.
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